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Abstract

AIM: To screen genes differently expressed in human
hepatoblastoma cell line HepG2 transfected with non-struc-
tural protein 4B (NS4B) of hepatitis C virus (HCV) , and to
further elucidate the molecular biological mechanism of
NS4B in chronic hepatitis C and carcinogenesis, and pro-
gression of hepatoma.

METHODS: Sequence-specific primers of HCV NS4B were
designed and synthesized. The plasmid pBRTM3011, in
which the full length of HCV-H cDNA genome was
contained, was treated as the template to amplify the NS4B-
coded DNA fragment with polymerase chain reaction (PCR)
technique. The expressive vector of pcDNA3.1(-)-NS4B was
constructed by routine molecular biological methods. The
technology of cDNA microarray was adopted to detect the
mRNA extracted from the HepG2 cells transfected with
pcDNA3.1(-)-NS4B and pcDNA3.1(-) using lipofectamine,
respectively. The expression of NS4B protein in the trans-
fected vector was confirmed by Western blot with single

chain variable region antibody.

RESULTS: The expressive vector was constructed and con-
firmed after restriction enzyme digestion and DNA se-
quencing analysis. The expression of NS4B protein in the
transfected vector was confirmed by Western blot with
single chain variable region antibody. High quality mRNA
and cDNA were prepared. Among 1 152 genes of the
DNA microarray, we found 56 genes were differently ex-
pressed in HepG2 cells transfected with NS4B, in which
22 genes were significantly up-regulated and 34 were
significantly down-regulated.

CONCLUSION: Differently expressed genes are success-
fully screened in HepG2 cells transfected with NS4B by
cDNA microarray, which may help to further elucidate the
molecular mechanism of NS4B in HCV infection and devel-
opment of hepatocellular carcinoma.
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E0Y: P A SR HCV) IS B 4B (NS4B4 £
M2, HE—HA I NSAB R AT AR 121
PR R R A A SR R B 73 AL

T35 MRS HCV-H IR Sk 75Tt . & HCV NS4B
AR RPER B4, LLEH HCV-H 2340 cDNA Ay
ki pBRTM3011 VE AR, B FHER SR W (PCR )
A1 NSAB TR AR B, LIS US> A e B
ARKEARISHIHCV NS4B St 4] Fr B webe ) TAZR A 3E
TR IRNE, HEEERIRIEAE pcDNA3.1(-)-
NS4B. LUIgFiass JRr R 4 2 Hep G2, $#RHL
mRNA, #5557 hcDNA,, 5565455 A TR A pcDNA3.1(-)
) HepG2 A1 T DNA I H /34T

B MR FRIRIIR T BRI P I AT FIDNA 5|
M, ELHERTIR. DLasEn] 2 X SRR Western blot
AT AGE I R TR FAR Y HepG2 M S5 A
NS4B AL, FIEREN mRNA Rl
cDNA, 317 DNA S EARDH. 761 152 N REFEIEE
RIS, RBA 22 NN R EE B, 3403
R FRARF B T,

510 BB ARG A Bk THCV NS4BEGA
MJE 22 RIKFE N, S — A B NS4B B A SRS T
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0 SIS
NIRRT R AR FRHC VAR L5 55 9 4B(NS4B) LK Hy 7834
B RRALN, nfiSH 261 A R FR AT B /K 5
F1(r R 27 kD). ST 4ERF ST R W HCV NS4B 2 18
PLFANRE N R, 5400 RES i ohee s ™. 78
RO SRR, AR NSAA B8 F & AT LA i1 E 4
FIEE, F—ERE L USSR bR 251
P —O(INF-0) SRy, [R] B (o 7 b 1 =5 119 Fape
YEF. NS4B SR A AT LIS HCV HABIEZ5HE 1 NS3,
NS4A | NS5A . NS5BEEAHEANEH], XhixeedE 458 A
rReRe ] | fEHEEL a2 FIRAERR . AT 0L HCV NS4B
EARE-FZIBEEA, 78 HCV R R K 8
RSP RE —ENER. ZEISAEHEARCEDNA
microarray) & I K H EEE A BER 7 . BEMEE T
B R s e e B i GRS L R A 2 2 A B Y
mRNA WS cDNA, BAZ N Ghril, RS54
22, IR E PO E B AT DA R
RG] 3 ] 22 SRR A R R

AT HEEFES AR, ik HCV NS4B JE[H
YL G 22 57 AR R R, A NS4B 25 (A i F A X
AT ANRE B R 5515 A 56 , R A T fHCV NS4BEE [
FEHCV I 3518 P B K SR & A R Hh AV E R AL
SR AL

1 #MRRGEE

1.1 AR BRI ANiE &R HepG2 4 A &4 HCV-
H 43 [F12H e DNA i ik pBRTM3011(ZE [E Rockfeller K
221 Rice CM #UZ ) I AR E 477, AU 2R A G0
FI. i RNA F2EURH] Trizol M EAZFEIREA peDNA3.1
()40 H Tnvitrogen 3 7). AZEIER A2 1tk AL 45 5t
e PSR il PRSP IR e VE S 8 I 1 O e 1 DI
B AR g5 S A FE S 1152
~eDNA, H WA SEFA PR vl 45 mRNAZILIA
# Oligotex mRNA Midi Kit 1 [ Qiagen 2\ F].

12 Fk

121 AR A BRAMER mieiEE RIEHCV-UKEE
FRIGEER A G HCV NSAB LR P4 5 5k 5 |
Y, ETESIRES 9 57 -GAA TTC ATG TCT
CAG CAC TTA CCG TAC-3", 5 -GGA TCC TCA GCA
TGG AGT GGT ACA CTC-3", FXILFB M5 9w
P EEYIA S, EeoRIFN BamHI VL&A 44 HCV-H %
] eDNA Jitki pBRTM3011 AE A4, [ IR & Bt

I (PCRFZARY HENSAB A 4 Kt JE R SEve R TAZ
AT AN A, AR5 T v B B A R IR Ak Ak
peDNA3.1(-)H, FEEAZFZIEZIR peDNA3.1(-)-NS4B.
1E 35 mm FEFE ML A F LG 3 HepG2 4118, difiA K=
PR, 435 AR AR 440 Lipofectamine PLUS
# 2 Ug peDNA3.1(-)-NS4B FlZ5 2844 peDNA3.1(-) FE 4L
HepG2 400, 48 h j5Wakdiig, &5 x 10° 4 4uign
A1 mL Trizol ilH], 57 RIF AT

1.2.2 % RNA R IZ mRNA gt i [ Trizol i H|—25
IR peDNA3.1(=)-NS4B F1Z5 214K peDNA3.1(-)
A A4S HepG2 sl RNA (2 bR ic A SE i 2l ot B2, A
nn AT TR SR AR, FFiT VR E S,
F 20 CTHI70 CHER 1 h )5, SBUNEHEERT H 1A
28 S, 18 S &k, 4lifk mRNA FEA TR IHASI.

1.2.3 FAHART BG83 AR ICeDNA
BREFIT4IAL. Cy3-dUTP Anic X B 40 mRNA(S He),
Cy5—dUTPHRC LI H A mRNA(S He). ZEEUTHE G A
A 20 ML 5 x SSC+2 /L SDS ZLA8 W A oth AL 25 1
1 152> ¢DNA DB A5 1953517 PCRY 14, PCR P“¥1&K
B 1 000-3 000 bp. $EIEF DL 0.5 Mg / ML % T 3 x
SSC ¥, H Cartesian 22 F ¥ Cartesian 7 500 AR A
TeleChem 23 &) ELEALEE #4755 FE. BE R Z7K G2 h) .
ZFIR TG0 min), UV ZZHK, 4031 0.2% SDS. 7K
KO EACANE AL FE 10 min, BRT45 .

1.2.4 R XA kF FHEPL A S EHE 95 TRiB
AR S min, BFHRABEIERFESR B, BF60 T
222 15-17 h. fKIK DL 2 x SSC+2 ¢/L SDS. 1 mL/L x
SSC 42 ¢/L.SDS. 1 ml/L x SSC %% 10 min, 2R T
1.2.5 ¥ 5 5 F] General Scanning 23 7) fJ ScanArray
3 000 S . FATUEE R [ N S BEJE R (24 SR R L
, BB S 24, 484 )X Cy3 Al CyS Ay
JR IR UGS T M AME LE . FImaGene3. 0845347
Cy3. Cy5 FIFFGIE S MM, 1148 Cy5/Cy3 HAA.
FEPELE BRI CyS5/Cy3>1.9, Ataat, BaRFakhy
i Cy5/Cy3<0.6, AEEISE, BRFIEET.

2 #R

2.1 HCV NS4B%& & AM F A BRI M & B FIAE
& peDNA3.1(-)-NS4BZE 1k B il 14 P U i1 1 4B Fn Az
BRI MG, UESE &R SEHRE M B EAESE, 7
GIERG G, DLSAE n] A8 X HTIR Y Western blot 2438+
ARUESEAT I F R AR Yy Hep G241 2 J5 5 NS4B 2R
EENESES

2.2 % RNA K mRNA 82 K, ZF54 SLika it
WEZH S RNA AOROEIE HUAE A260/4280 43517 2.015 il
2.009, HEESLE 70 CHE 1h5 20 T 1 h ks
W, TR 28 S AU R, 100/L BRlE HEEE
J2 Bk 245 TRAIE S L b2 3 40 B A A RN A 1). mRNA $
AT 0.9-4.0 kb 5 4E 550



2318 ISSN 1009-3079 CN 14-1260/R

R ARG 2004103168 F12%5 E10EF

28S
18S

Bl 1 2 RNABFEEERKRER. 1, 20 WEH; 3, 4: LHA.

23 BH R TIKABIER LR M TEOH FIHAL152
AeDNA. A T Wt i 48 R IR R A3 o 1, 6
A FRE T B IS SKREIEN, 8 4 ), XuE
SUIZRASAE S IIARAR, UESE T HAR AT 5. hFE5%
HBEHRC CyS TORE (R L), XIRAHRERC Cy3
POCR (B, L5000 25 0 BN % B AR SL 5
ZHAIN R R AL R ik KO B R, R
IKETCE 5. FEFEPERRIE, M 1152 ANFERE it i 22
IR 56 4%, |5 4.86%, Hih 22 SHLR ek
R, 34 SRR F IR

2.4 ZFFE KRS FREER A FEEA : 40

F1 BAFRAREERNER

TAHSCEEE, AT AERA RNA 558 1H, SAE
TR 3R 1 DEDD; 4B A A DGR, andik
ARKEF BZIR L, ML T2 B RIG S 1B,
R SR BE R T BCAAR AR R T 5L 10; 4055 SAHSEE
FI, 0 e AMP A8 ) 35 1 SRR R 75 S50 2B, cAMP
BTSSR, PIETliE KOT ARSI 3;
YRS SERIPRAE DGR T, WHEHE AR O S26, HAZH
PRAEAIRI 2. ¥ 260K 0 B 1Y iR A BRI (R 1). ikl
IR 245 : DEAD/H &£ K21 DDX21, JT-HIE
W2 DL E R R A B DG A K (e ysteine—aspartic acid
protease, caspases)4, BV E R ICRHEE M2 K%,
BRIk B BRI AY R (3R 2).

3 e

HCV ZEF A &5F BB sEZE, 4633 010-
3 033 MEIEMRFRIL M Z RRATIR, PR 5" - R
X3 —JEBPRX, ZAKRTERZE DR T8 10 Fhas
R A AR E A IRRAISCRHIIE 8, HCV &
LR, JEG5SME R 3(NS3). dE45HE E SANSSA)E
BRI L e B R Rk L AR K DL S
EETIRE, A3 AIE HC VB A BT 4TS (HCC) R A &

Fe GenBank &35 wILEH Cy5/Cy3
1 NM_004661 M AMESD CDC23 1.918
2 NM_032998 HHFET- AN E H DEDD 1.924
3 NM_004612 HEKETFBZE1 1.928
4 NM_004519 HE TEIE KOT B EZKER A 3 KCNQ3 1.935
5 NM_001066 MR FE R FZ AR B S 1 B 1.946
6 NM_002736 c AMP R 1425 S BRER TT I B2 2 B 1.984
7 NM_003810 e IR FE R F EC iR AR FE AL AL 10 1.987
8 AF090693 JT MR RNA S 5EH 2.004
9 NM_004904 CAMP [ & ni4 45 4% H CRE-BPa 2.028

10 NM_053274 FKBP #HJ¢2E Fj FAP48 2.114

11 NM_001029 AR EEE 526 2.165

12 NM_00196 HEEEIE M T 2 EEF2 3.379

F2 WBAFXBEEZRRNER

Fe GenBank &35 wILEH Cy5/Cy3
1 NM_004728 DEAD/H &£ ik 21-DDX21 0.463
2 NM_006754 11230 7E 19 Synaptophysin #3¢E 1§ SYPL 0.470
3 NM_006415 205 R RS A ¥ FBE SPTLCI 0.472
4 NM_006437 ADP R4 B 0.481
5 NM_002624 474 & 5 PFDNS 0.513
6 NM_002064 TR FBE GLRX 0.522
7 M73547 F Itk B A EE DP1 0.535
8 NM_033306 PR S B BB FR BB I B8 caspase 4 0.537

10 NM_001034 B R IE IR RE M2 Z2 ik RRM2 0.549
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SRR R E R E A A A HCV SRS 4B
(NS4B)ITHREZE A M IE M AR, BFss R B HEN T
15 EANME N R, @ad < BHIERHM” A% Oy A 1S
FAREAMEGR, RZIWEARGHEAKREFIF,
WA B FHC VIR SR TETE 40P A0 S A% . 5T
KIL, HCV NS4B EHHAAFTET A, FeslE7e
2T LA JE] BB XS0, A NGB, HCV NS4B 2K
5 Ha-ras 3 5EH B RIVERT 6B A% NIH 3T3 4 & 4=
WNERAL, RPN = Sk, B IS
ASFI ST AR, B HCV NS4B & (78 s B 1 L
H—EhEe"". NS4B FEAiE Al 5 HOV HAAR L5 B
—H R E RIE AR, JEH5 NS5A. NS5B. NS4A
EHMEAEH, VAW HCVAERN A E R, 7] WHCV
NS4B FEHR—FMZIREMEA R, P HEER K
YN FEI5 A NSAB 35 0TI KL IR Bk s
X FURA W2 A TE T i A 0 T ok et
HCV L | T4 & A 72 A A E B B 3L
£S5 A Northern blotZ438 8 5 2448 7 ik R LA R
FREA T, — IR B T — 4B LAR R A, B
WFFERR, o R o 2R B 2 (A AH B AR 5 26
FRE N2 2R AR JER SRS A BRI R
B A R4 B o DN A B e — B R IR
OB XPREAFRMAE . ARIHL. AR
W, AFEEN B . ARMMEB B . ARRAS .
AFEHBEFEARES . AFEIETFE) FgEN
7 mRNA K365 57 7211 e DNA HEFTRI , M R
Xof ik B R FE R A IR R St . SRR R . A B
By BeA Stk . MU B S L AR SR L R
ST 2R A TR . AR SR HCV NS4BE,
B2 iR 20K peDNA3.1(-)-NS4B, [ I H Rk 1E
S XT peDNA3.1(-)-NS4B ¥ 44 1) HepG2 4RI DA ZS
ERAREFE YL AR RN HE 2 B mRNA HEATREIN , 58 5 2047
CTHEZIARF RN EFEL, FERNSIBE AT IAN
AR I Rl F R i A R2 ). A6 1 15248 R R i 1 56
M ERRIRNERE, WFE 1., 29 B ER s k28 b
FFEE T, BB E ARG ST 4
T MEAEL . RERWELEYERE, B HCV
NS4BZE H7E T4 - A o S A fEsg A= e A K
EREE = aiIL P
TR EER, AUH 2B CDC23
SERNEERER CDC23 = FEFRIE, 2R A 25 1
4 ¥ (anaphase—promoting complex, APC)AIRF, X
T G2 B m M B AR, APC
REASAE (L AN ARE I 25 9 B 572 2 (eyelin B-ubiquitin) 2 A
HHEAY), (2 EZN SR B B KR
SR EE/ER, HCV NS4B# i CDC23 351k
o A0 R0 R E ™. & A AR TSN B E F DEDD
AR P A TR R PO E R - RO EAER
IHRESR, ZAER I A HURE SIS FE TR, f

¥5, DEDD 1 MRS 24z, 54
FF RNA R A 155 3 AT B FAR T 7 1 UBTF LRl /7
FE. BAR, TT-AISCH RNA 454 % A 25 S 41 e
T-RIZEM, HCV NS4B FEFAE AR FEE, BT
PP F kA K1 B2 R 1 TGF-BRI)R %
R | I R RS2 AR R IG5, TGF-BRI i ok
ik, ettt ZFME S SRR MES , X TR 4n i
HERS, DU RO Smad2/Smad3 BYBERR
AT I R TE R F(TNF )2 AR B R el 5 1B
A[ 5 TNF 2R | TEZ 6, A SFPLIRT- B o
IAP1 Fll e~TAP2 fJThEE, H e~TAP1 @ TNF 321440
FE M 2 (TNF-receptor—associated factor 2, TRAF2) 112
E AR TG eR TNF 5 SR, /NRIE R i
B S 56t TF S22 28 1 RE A3 s T Rk s R T AR
YA, 7 1 ANAE & A T IR ST R T C (AR SR T A
R0 SHZREE S, 518 MAPKS/INK . BEACIKRES 8 |
WA IR 31555 B B A0S , B RIS
SEAL AR AR AT T, IR R BEIE 41
AR, HCV NS4B X BRI FRRE FAEH,
S AR A B T e AR A T S A A,
B cAMP R BST45 48 B CRE-BPa & CRE-BP1 %
AR BY B W BT R S P AN ch Pt
PRI R BEZH B DNA 4549 fE3, CRE-BPa
ReRR e PEM S CRE 25 B TE LR IR Rk, S5 T
c—JUN 8{ CRE-BP1 £54 i 705 8k, & CRE K
R 57 i G B ). B S B TE K QTR I R B
3 KCNQ3 245 55 S s g pgi 1 A -7,
HCV NS4B & 1% CRE-BPa & KCNQ3 A& FEVER, 1
7~ NS4B & il IE ARG 215 i, M
S8 S A SRR DA SR IR R, QBRI i B ok
FEHCV 2% 2 veg b R FEVERT. BUAk, bEiREE A
S26 FIEAZ BHIFAE A K 1 2 2 S5 ANARES 3 BHFAH G AR
H, A0, HCV NS4B XA KA —EEA.
IMTFIRIERAY R, DEAD/H &2k DDX21 2
R M EELAY RNA MEERE, S 52 4IA RNA 4%
SERINT AR, B . SR RNA G U T
AR, DDX21 FEMIRE AL RIS, MTEIE#H4H4!
o B EIEKEFETS, HCV NS4B XF DDX21 36k
BHTVAER, #iR, NS4B EH7E—EFF Al fe
VAN ARN AN T 5400, S A R aphH
M A IEITEMA AR EER, ZEAMNE
W ERALE AT E 5(prefoldin) A 5 IR K e-mye
MELEE, H] c—mye BFERIEE, WA RESE
g AR BL R BT R, HCV NS4B & [T I g sk
HEATPTER S RE, [EEOEFEIE c-mye 1Y
s, X ATRE R NS4B & AS ST 4R 4k
R BB 22— AT AR A B B 2 e A K
filg 4 2P EER - FERE O MR GRR, B4 IR
FKIGE O HR TR, fEAIR TS B AR B R EH
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BIVE]. ADPEVER SRR A & A ik ohgeil, RElg
AL SRR ADP WL RN, 7E DNA 1B E f4ni
PAT AR PR OCHEE T, HCV NS4B T IR A ik 4 F1
ADP AR B RS, AR A iE T8
fEH, XAJRESE NS4B EEHS S HOV 18 MR A
A FEENSZ —. 8563R 1AER 2104558, R HCVY
NS4B 25 % 40 08 T A 15 2 X 9.

B2, FIFZERRIEE R 047 T HCV NS4B
T AR S R R T A 52, NS4B 25 H e iRk
T HepG2 4HfE R VF 2 A AL L, XELHEFES
(5555 gl A 5k . Ui T2 A 12
WA, AL ZE X BB HCV NS4B 2 H e 18 1
HC VI K UM A i & A A i FEAS TS .
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